The interaction between natural fibers and polymeric matrices can be the main disadvantage to expansion of natural fibers in industry application. Alkali treatments are usually applied on natural fibers to remove the lignin and extractives improving the adhesion between the reinforcement and matrix, and consequently, the thermal properties. The curauá, a typical plant from Amazon region, becomes very attractive since it presents high cellulose content, low density, and high strength. The primary objective of this work is to evaluate the thermal behavior and cure parameters of the curauá/ polyester composites through thermal analysis. The untreated curauá fibers and alkali treated by solutions of KOH 10% (w/v) or NaOH 5% (w/v) were mixed to polyester resin and a hardener (2 phr). Further, the curauá/ polyester composites were fabricated by hand lay-up method with fiber fraction of 10 or 20 wt% and cured for 24 hours. Thermogravimetry and its derivative curves (TG-DTG) and differential scanning calorimetry (DSC) analysis were used to determine composites thermal behavior as well its glass transition temperature (Tg). TG-DTG analysis revealed that the curauá treated with NaOH 20 wt%/ polyester composite presented the higher thermal stability compared to the neat matrix and other composites. Besides, the composites with both treated fibers presented higher Tg than the neat matrix, increasing with fiber content. The composite reinforced with curauá treated with NaOH 10 wt% shows the higher change in Tg, increasing to 11.3 °C. The DSC analysis showed that the second exothermic peak that appears in the curves is associated with the cure of composite between 117-119 °C. Finally, the composites with fibers treated with alkaline presented better thermal stability than composite reinforced with untreated fibers.
INTRODUCTION
In recent years, the increasing interest of the industry in the use of natural fibers such as sisal, curauá, rami and buriti to replace synthetic fibers in polymeric composites has demanded th Brazilian Conference on Composite Materials. Rio de Janeiro, July 22 nd -25 th , 2018 2 studies on the performance of these materials. Natural fibers have been increasingly applied in polymeric composites due to its lower density and costs, and good mechanical strength concerning synthetic fibers [1] [2] . The use of natural fibers as on the field of composites has become vital since they are renewable and biodegradable, as well as causing a lower risk to human health [2] . The curauá plant (Ananas erectifolius) is cultivated in the northern of Brazil, and its average chemical composition is 62% cellulose, 15% hemicellulose, 7% lignin and 0.9% ash [3] . The curauá fibers are extracted from their leaves and exposed to air to dry. Because of their excellent mechanical properties, curauá fibers are widely used as reinforcement of polymeric composites [3] [4] [5] . Achieving a fiber/matrix adhesion, the natural fibers are usually exposed to a chemical treatment to increase the fiber contact region with a polymer. Alkali, silane, acetylation, and benzoylation can be mentioned as chemical reagents most used to treat the surface of the natural fibers [6] [7] . This increase in adhesion occurs due to the modification of the fiber structure and chemical composition. As a result, the hydrophilic nature of fiber is reduced, and its compatibility with the matrix increases once the surface roughness of the fiber also increases [5] [6] [7] . A wide variety of products to produce polymeric composites is commercially available, and the polyester resin is applied as the main material [9] [10] . The polyester resin is a polymer matrix widely used by industry. The resin presents many attractive properties, such as excellent impact resistance, good adhesion properties and resistance to chemical corrosion [10] . The high crosslinking density, in which the binding of the macromolecules occurs, makes the polyester resins high thermally stable and mechanically harder. However, despite these advantageous properties, thermosetting resins are brittle and more predisposed to mechanical failure [12] . Thermogravimetry analyses (TG) is an important technique that is used to understand degradation that occurs in composite materials with the increase of temperature (TG), as well as to evaluate the thermal stability of materials. Its derivative thermogravimetric curves (DTG) provides data indicating the temperature at which specific thermal events occur and show the materials stages of degradation [12] [13] . Another technique used to analyse the thermal behavior of composites is the differential calorimetry scanning (DSC), on this technique the physical property measured is the temperature difference between the sample and the reference material, as both are subjected to the same controlled variation of temperature. By this method it is possible to study the curing reaction in composites of thermosetting polymers, thus, determining the temperature at which the polymer curing takes place [14] [15] . The objective of this work is to evaluate the thermal behavior of the curauá/ polyester composites, using the polyester resin as a matrix and the curauá fibers as reinforcement, comparing the treated fibers with different alkali to untreated curauá fibers. This comparison will allow a better understanding how the treatment and the fiber content will affect the thermal behavior.
EXPERIMENTAL

Materials
The curauá fibers used in work originated from Santarém -PA and were supplied by CEAPAC. The fibers were available untreated and long, with an average length of 80 cm. The AZ 14.0 infusion polyester resin of the E-composites brand was used as the polymer matrix with the Demelox 14.0 catalyst, both from DML Produtos Químicos. The curauá fibers cut to a length of (5-6 cm) were submitted to two different alkali treatments. In the first treatment, the fibers were mercerized in a solution of sodium hydroxide 5% (w/ v) at ratio of 10: 1 (solution: fiber), at a temperature of 50 °C for 2 h under manual stirring. Finally, the fibers were washed with distilled water until neutralized pH, dried at room temperature for 48 h and in an oven for 24 h at 60 °C. On the second treatment, the fibers were soaked at distilled water in a ratio of 10: 1 (water/ fiber) for 1 h at room temperature and then filtered. The fibers were immersed in a solution of potassium hydroxide 10% (w/ v). The mixture was mechanically stirred at a speed of 50 rpm and orbital agitation of 150 rpm simultaneously for 3 h at room temperature. Subsequently, the fibers were washed with distilled water until pH neutralized, dried at room temperature for 48 h and in an oven for 24 h at 60 °C.
Fibers chemical modification
Preparation of composites
The composites developed in this study were manufactured using the hand lay-up method. The polyester resin was forced through the fibers blankets by a hand roller. The composites with 3 x 5 x 0.2 cm dimensions was cured at room temperature for 24 h.
Thermogravimetric Analysis (TGA) and Differential Scanning Calorimetry (DSC)
The samples were analysed in a simultaneous (TGA-DSC) thermal analyser Q600 SDT equipment (TA Instruments, USA) under an inert atmosphere of nitrogen with a flow rate of 50 mL/min. The samples with 10 ± 0.5 mg were deposited in an alumina pan. The analyses were carried out under a heating rate of 5 °C/ min from 25 to 600 °C (fibers) and 25 to 300 °C (composites). Figure 1 shows the thermal degradation curves of the untreated or treated curauá fibers, from the TG-DTG analysis. The thermal behavior of fibers is similar to each other, with a slight thermal stability for NaOH treated fibers. The thermal stability was found at the temperature range between 265 and 273 °C. Residues resulting from the fiber analysis (maximum TGA temperature of 600 °C) were around 12% -15%. The residues content increases according to the treatments. The free ends of cellulose chains decompose at low temperature, increasing cellulose crystallinity and carbon ratio, resulting in waste content increases at the end of analysis [8, 19] . The DTG curves observed in Figure 1 , presented two degradation peaks. The first peak corresponds to the moisture loss of fibers that can be observed at 100 ºC [17] . The second peak that occurs between 270 -380 °C is attributed to the degradation of cellulose and hemicellulose [17] . The DTG curves also show that the untreated fibers present the maximum decomposition temperature, with Tpeak around 343 °C and Tonset at 268 °C. The fibers treated with NaOH shows Tpeak at 331 °C and Tonset at 273 °C, and the fibers treated with KOH shows Tpeak of decomposition occurs at 338 °C and Tonset at 264 °C. Table 1 shows the data from the TG-DTG curves for the curauá/ polyester composites. The composites treated with alkali presented the highest thermal stability compared to untreated fibers composites and polyester resin cured. The thermal stability of the composites was found at the temperature range between 251-254 °C. Figure 2 presents the DSC curves of the curauá/ polyester composites. DSC analyses permit to find the glass transition temperature (Tg) and cure behavior of the composite as a function of treatment and fiber content. Table 2 shows the data from the DSC curves of curauá/ polyester composites. The untreated curauá 10 wt%/ polyester composite showed the residual cure exothermic peak around 118 °C with ΔH of 3.19 J/g, while the curauá treated with KOH 20 wt%/ polyester presented the cure temperature at 116 ° C with enthalpy involved in this process of 6.80 J/g. The enthalpy involved in the curing process for alkali-treated composites increased compared to untreated fiber composites. This means that the higher the enthalpy energy could be given for the fiber/ matrix interaction [18] . According to the data obtained for enthalpy, the increase of fiber content on the composites decreases the T peak cure of the material. The composites with 20 wt% fiber contents presented the highest enthalpy register on the residual cure stage, in this case, the material needed more energy to move. This is related to the presence of curauá fiber in composites. The bonds between the cellulose chains from fibers tend to increase the enthalpy values [18, 19] . It was observed that there was an increase of Tg of composites concerning the Tg of the cured polyester. The increase in Tg is related to a reduction in molecular chain mobility and the increase in the formation of more efficient crosslinks. This phenomen reduces the volume of disordered molecular packaging, in this way, the increases in Tg occurs [20] . that the composites with a lower content of fiber present the highest Tg. This is because the composites with lower fiber content have more resin and less crosslinks mobility, then a higher Tg is required for changes in the molecular structure of the composites [21] . The curing temperature of composites remained practically constant compared to the curing temperature of the polyester.
RESULTS AND DISCUSSION
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CONCLUSIONS
The alkaline chemical modifications promoted in the curauá fibers a best thermal stability for curauá fibers. The composites reinforced with NaOH and KOH treated fibers were also the most thermally stable when compared to composites untreated fibers. Noted that the Tg of the composites increased comparing to the polyester resin, which implies that a higher Tg is required to cause modification of the composite structure. Consequently, it was concluded that the alkali treatment is effective for curauá fiber to promote thermal stability increase in polymeric composites. 
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